The fundamental argument in the Capital Asset Pricing Model (CAPM) is that the market risk is impossible to be eliminated. Investors tend to look into the possibility of diversifying their investment activities in various countries in the same region, hence, regional of equity markets. This study makes an attempt to re-examine the dynamic relationship among the Malaysian, and the Tiger markets (Hong Kong, South Korea, Singapore and Taiwan). This study adopts the Johansen multivariate cointegration test and VECM using a five-variable model and followed by the Granger causality test. The results indicate that there is a long run relationship among the five markets, and that the Hong Kong and Taiwan markets appear to be the most influential markets in this region.
Investigations on direction of causality between markets may also provide fund managers and individual investors insights as to which markets to follow or avoid once certain markets start to move. If certain financial markets are seen to be on the uptrend and investment opportunities are missed in certain markets, knowledge of other markets that are correlated and especially, the direction of causality may provide similar investment opportunities elsewhere. Perhaps then, it might allow for better investment decisions to be made, with the ultimate goal being to maximize returns for a given level of risk or to minimize risk for a given level of returns.
Objective
This study continues the work and effort of other researchers in understanding regional market linkages in particular. Hence, our objective is to re-examine the dynamic relationship and dependency among the Malaysian, Hong Kong, South Korea, Singapore and Taiwan markets.
Literature Review
Janakiramanan et al. (1998) studied on the linkages among the stock markets of Australia, Hong Kong, Indonesia, Japan, Malaysia, New Zealand, Singapore, Thailand and the United States markets and subsequently, Cheung and Mak (1992) added Taiwan and the Philippines. Gorenen and Franses (2000) used a graphing technique to investigate stock market correlations and their evolution over time. They did not observe a world market portfolio but rather three clusters of markets that break down along geographical lines, namely Europe, Asia and the USA. The ASEAN stock markets might be inter-related because of co-movements in the expected cash flows. This is because ASEAN economies experience aggregate economic shocks that affect all of them similarly. Masson (1998) terms this as 'monsoonal effects', where economic shocks in the developed economies can result in effect on the emerging markets. An example of a common shock that could affect all the ASEAN stock markets would be a slowdown in the US economy that causes slower economic growth in the region. Chung and Liu (1994) found that the stock markets of the USA and five Asian countries shared four common stochastic trends. Sheng and Tu (2000) used cointegration and variance decomposition analysis to examine the linkages among the stock markets of 12 Asia-Pacific countries, before and during the period of the Asian financial crisis. The tests showed that there was no cointegration before the period of the financial crisis, and one cointegration relationship among the national stock indices during the period of the financial crisis. In addition, Granger causality test suggested that US still Granger-causes some Asian countries during the period of crisis, reflecting the US market's persisting dominant role. Masih (1999, 2002) found cointegration in the pre-financial crisis period of October 1987 among the stock markets of Thailand, Malaysia, the US, UK, Japan, Hong Kong and Singapore. But there were no long-run relationships between these markets for the period after the global stock market crash of 1987. Arshanapalli et al. (1993) noted an increase in stock market interdependence after the 1987 crisis for the emerging markets of Malaysia, the Philippines, Thailand, and the developed markets of Hong Kong and Singapore. Najand (1996) , using linear state space models, detected stronger interactions among the stock markets of Japan, Hong Kong, and Singapore after the 1987 stock market crash. Weber (2007) revealed various causality-in-variance effects between the volatilities in the national financial markets in the Asian-Pacific region (Australia, Hong Kong, Indonesia, India, Japan, South Korea, New Zealand, Philippines, Singapore, Taiwan and Thailand) for the post-crisis period 1999 -2006 . Cheung (1995 observed a long-run relationship among five emerging stock markets: Hong Kong, Korea, Malaysia, Singapore, and Thailand. Sharma and Wongbangpo (2002) investigated the long-term trends and cycles of stock markets in Indonesia, Malaysia, Singapore, and Thailand. They observed that the stock markets of Indonesia and Thailand are cycle dominated, and those of Malaysia and Singapore are trend dominated. Masih and Masih (1997) conclude that the markets of Japan, US, UK, and Germany drive the fluctuations in the markets of Taiwan, South Korea, Singapore, and Hong Kong. Kwan, Sim, and Cotsomitis (1995) noted that the markets of Hong Kong, Singapore, Korea, and Taiwan are not cointegrated among themselves but they are cointegrated with G-7 countries. Tan (1998) and Baig and Goldfajn (1999) investigated Southeast Asian stock markets during the period 1995 to 1998 and verifies the contagion effect during the Asian financial crisis. Moon (2001) examined and compared the behaviour of Asian stock markets after the 1997 Asian currency crisis with the behaviour of European stock markets after the 1992-93 Exchange Rate Mechanism (ERM) crises. Ratanapakorn and Sharma (2002) investigated the short-run and long-run relationships among stock indices of the US, Europe, Asia, Latin America, and Eastern Europe and Middle East for the pre-Asian crisis and for the crisis period. No long-run relationship was observed among these indices during the pre-Asian crisis period. They also inferred that only the European markets directly affected the US market, while the other regional markets indirectly influenced the US market through the European market.
Yang, Kolari, and Min (2003) examined long-run relationships and short-run dynamic causal linkages among the US, the Japanese, and ten Asian emerging stock markets, with particular attention to the 1997-1998 Asian financial crisis. In general, the results showed that both long-run cointegration relationships and short-run causal linkages among these markets were strengthened during the crisis, and that these markets have generally been more integrated after the crisis than before it. Lai et al. (1993) , Richards (1995) Solnik et al. (1996) , Darbar and Deb (1997) , Yuhn (1997) and Francis and Leachman (1998) only incorporated Japan in their studies of international stock market linkages, Ramchand and Susmel (1998) added Singapore and Hong Kong, while Kwan et al. (1995) also included Taiwan and Korea. Cha and Oh (2000) investigated the relationship between the 2 largest equity markets in the world -the USA and Japan -and the Hong Kong, Korea, Singapore and Taiwan of the Asian emerging equity markets. They found that the links between developed markets and the Asian emerging markets began to increase after the stock markets crash in October 1987, and have significantly intensified since the outbreak of Asian financial crisis in July 1997. Sheng and Tu (2000) also examined the linkages among the stock markets of twelve Asia-Pacific countries, before and during the period of the Asian financial crisis, and found evidence in support of the existence of cointegration relationship among the national stock indices. Divecha et al. (1992) investigated ten emerging Asian stock markets and found that they were homogenous with a dominating strong market force and less correlated with each other and with developed markets. Masih and Masih (1997) applied co-integration tests to South Korea, Taiwan, Hong Kong, and Singapore and test whether these are co-integrated with four developed stock markets (the US, UK, German, and Japanese markets). An interesting study by indicated that some of the Asian stock markets are closer to the Japanese market, while others are more linked to the US market. Chan et al. (1992) studied the inter-relationship among the stock markets of Hong Kong, South Korea, Singapore, Taiwan, Japan and the US and found that these markets are all weak form efficient but not co integrated with each other. Cheung and Ho (1993) reported the unstable correlations between the developed markets and the Asian emerging markets. By taking the exchange rate fluctuation into account, Hung and Cheung (1995) found evidence of co integration among Asian stock indices. Corhay et al. (1995) investigated the long-run relationship between major Pacific-Basin stock markets and conclude that they are co-integrated. Bailey and Stulz (1990) examined portfolio diversification across Pacific-Basin stock markets during 1977-1985 and found a high degree of correlation between US and Asian equity markets. Garret and Spyrou (1997) showed that Asia Pacific stock markets (Indonesia, Malaysia, Thailand and Philippines) had a small inter-market dependency with two exceptions, South Korea and Taiwan. Roca et al. (1998) reported that with an exception of India, ASEAN-5 markets were closely linked in the short-run but not in the long-run, and two markets (Singapore and Thailand) had strong linkages with other markets. found that there were three types of stock markets with distinctive features during the Asian financial crisis (1997) (1998) : the first group (Hong Kong, South Korea and Malaysia) was mostly influenced by the US stock market; the second group (Indonesia, Philippines and Singapore) influenced by Japanese stock market, and the third group (Thailand and Taiwan) influenced by neither stock markets. Cheung and Mak (1992) , Liu and Pan (1997) and Wu and Su (1998) have shown that both US and Japanese stock markets affect the stock markets of the Asian countries. Cha and Oh (200) showed that the US and Japanese markets affect Hong Kong, Korea, Singapore, and Taiwan. Another study is that of Rogers (1994) , which investigated the price interactions between the equity markets of the US, Japan, Germany, UK, Taiwan, South Korea, Thailand, Mexico and Chile based on daily price data in US dollars also for the period 1986 to 1988. For East Asia, Park (2002) uses a co-integration test for six East Asian national stock markets, but did not find any meaningful evidence of integration. Roca (1999) investigated the price linkages between the equity markets of Australia and that of the U.S., U.K., Japan, Hong Kong, Singapore, Taiwan and Korea using weekly stock market data. He uses Johansen cointegration technique to determine the long run relationship between the price levels of the above countries and employed Granger causality tests to determine the short run relationships. His results indicated no cointegration between Australia and other markets. However, the Granger causality tests revealed that Australia is significantly linked with the U.S. and the U.K. Roca et al. (1998) reported that with an exception of India, ASEAN-5 markets are closely linked in the short run but not in the long run, and two (Singapore and Thailand) markets had strong linkages with other markets.
Linkages among national stock markets before and during the period of the Asian financial crisis in 1997/98 were also explored by Sheng and Tu (2000) . In particular, adopting multivariate cointegration and error-correction tests, these authors focused on 11 major stock markets in the Asian-Pacific region (Australia, China, Hong Kong, Indonesia, Japan, Malaysia, Philippines, Singapore, South Korea, Taiwan and Thailand) and the US. Using daily closing prices, they found empirical evidence that cointegration relationships among the national stock indices has increased during, but not before, the period of the financial crisis.
Research Methodology
Engle and Granger (1987) introduced cointegration approaches to investigate the nature of long run equilibrium relationships. In the case of time series analysis, cointegration test is useful when two or more non-stationary series are combined for a linear relationship. Hence, they are integrated of order one (1). The main argument under the cointegration proposition is that data series may drift apart in a short run but they eventually tend to form a long run equilibrium. The details of the stock exchanges and indices considered for the study are shown in Table 1 In view of performing the cointegration tests, first, each of the five data series were tested for stationarity using the unit root test. Three techniques were used for the unit root test; Augmented Dickey-Fuller (ADF), Phillips-Perron (PP) and Kwiatkowski-Phillips-Schmialt-Shin (KPSS). All the data series must be non-stationary and integrated at I(1) for cointegration test. The details are as follows: (1981) Where is truncation lag parameter; and w(s,l) is a window that is equal to 1-s/( + 1).
Model of ADF
As for KPSS test could be illustrated as follows;
To obatained the residual test for unit root, the model below was applied.
ADF test without drift and time trend was applied as follows:
Where ˆ was include the x,t or y,,t and the H0 : a 1 = 0 After determining the non-stationarity of data, the cointegration test was then initiated. The cointegration test in this study followed the means and method as developed by Johansen and Juselius (1990) . Finally, we applied Granger's [1969] causality test to identify the interdependency among the financial market under investigation. There were also some past studies that adopted this test for the same purpose such as Arshanpalli and Doukas (1993) , Malliaris and Urrutia (1992) and Mathur and Subrahmanyam (1990) . Engle and Granger (1987) t-1 = n x t vectors of error correction terms represents the previous period's disequilibrium (y t-1 -1 X t-1 ), t = n x t vectors of residuals.
Error correction model (ECM) from

Granger Causality Test and Vector Error Correction Model (VECM)
Causality test should incorporate co-integration test involving two or more data series and error correction term (ECT) in order to avoid the misspecification (Granger, 1981) and hence, co-integration testing by Engle and Granger (1987) , Johansen and Juselius (1990) is significantly important in performing granger causality test.
Impulse Responses Functions (IRF) and Variance Decomposition (VDC)
While VECM provides causality outcome within the sample period, variance decomposition (VDC) is used to describe the causality outside of the sample estimation. It offers information about the relative importance of each random shock to the variable in the VAR. Meaning, it tends to show the percentage of forecast error variance for each of the index selected that may attribute to its own shocks and to fluctuations in other indices. IRF measures the predictable response to a one -standard deviation shock to one of the indices in the model. Indirectly, it shows the future path of these indices' changes in response to the shock. Choleski approach was used to orthogonalize all innovations or shocks. The Generalized Impulse Response Functions (GIRFs) were used as the literature , to some extent, did not offer a clear ordering of indices used in the model.
Data Collection
This study adopted daily data of composite indices for the five countries selected for this study. Some researchers had applied daily data to better keep track of the dynamic of international transmission (Hamao et al., 1990; Koutmos and Tucker, 1996; Dwyer and Hafer, 1988) . Daily data is better than weekly or monthly data because the intervals of daily data allow the underpinning of interrelations that conclude within one or only a few days (Stivaktakis et al., 2006) . This study covered the period of 1997 to 2007 and thus, data were collected accordingly. Table 2 presents the descriptive statistics of the five data series. Three types of stationarity test were used; Augmented Dicky-Fuller (ADF), Phillips-Perron (PP) and Kwiatkowski-Phillips-Schmialt-Shin (KPSS). The results of the tests are shown in Table 3 below. In the case of ADF and PP, we failed to reject the null hypothesis of non-stationarity at level involving intercept and intercept and trend. KPSS test showed consistent results as we rejected the null hypothesis of stationarity at level under intercept and intercept and trend. Very importantly, the stationarity test on residual will be another significant step in moving forward for cointegration testing. The results were very consistent between ADF and PP, thus, the residual was stationary or I(0) as given in Table 3 . This allowed us to proceed for cointegration test.
Empirical Findings
Cointegration Test
As for multivariate analysis, two tests have been suggested in determining cointegration rank; max and trace (Johansen, 1988; Johansen and Juselius, 1990) with the details of the results given in Table 5 below. The results, indicate that there is evidence that two cointegrations exist among the stock exchanges (under both techniques) as the null hypothesis of no cointegration vector hypothesis (r=0) is rejected at 5 per cent significance level involving all the lags.
The results in Table 5 are consistent with our general expectation where the Malaysian and Tiger markets will have a long run relationship. The cointegrating indices should have an error correction representation. By furthering the analysis using the VECM approach, we would be able to detect the direction of the Granger causality relationship as shown in Table 6 . The adoption of the right VECM is dependent on the AIC or BIC criteria in line with the number of lags being considered here. As this study involved daily data, obviously there was a need to incorporate more lags in the analysis. Misspecification resulting from this model must also be taken into consideration for other test Masih, 1997a and 1997b ). Table 6 confirms that there is a short run relationship among the equity markets before they converge into the long run equilibrium relationship. Based on Table 6 , over the period 1997-2007, Hong Kong, South Korea and Taiwan did granger cause Malaysia at the lag model (lag 5, with the lowest AIC). These findings seemed to be almost similar at lag 6 and 7. In the case of Singapore, it was the Malaysian market that affected the Singapore market. Additionally, there was a two-way granger causality between Malaysia and Taiwan.
Granger causality test
As to further our analysis on GIRF and VDC, a stability test was considered to check on the best VECM sample (lag 5) using the CUSUM test which statistically supports the linear stability on transformed data as given in Figure 2 below. This can be accomplished by taking Malaysia as a dependant variable and the Tiger markets as independent variables, coupled with the use of the OLS approach. As it enhances the robustness of the findings in VECM, we can conclude that our forecast via GIRF and VDC would offer more insights. Figure 3 below with a consideration of 150 days to check on the shocks. It seems shocks in Hong Kong will give impact on the Malaysian market for at least 100 days before it becomes stable. Surprisingly, impact of shocks in Singapore on Malaysia is perceived to be quite serious as it leads to negatives returns though Singapore does not granger cause Malaysia. Both South Korea and Taiwan share the same magnitude in terms the impact of their instability on the Malaysian market. However, shocks in the Malaysian market will have a serious impact on the Singapore market, but the Tiger markets do not see Malaysia as a major threat.
GIRF and VDC
An analysis of GIRF is presented in
The results of VDC are presented in Table 7 . An extended 'ten to one hundred-fifty days' period was employed to convey a sense of dynamics of the system. Malaysia seems to be somewhat endogenous as only 64 per cent explained by itself at period 50 and reduced to 43 per cent at period 150. Hong Kong remains very strong on its exogeneity as 90 per cent of the variation is explained by itself and probably about 4 per cent is explained by Taiwan. South Korea is also said to be exogenous as even at period 150, 83 per cent is explained by itself and about 8 per cent explained by Taiwan. Singapore is an endogenous market as only 9 per cent explained by itself, thus regional performance is essentially important for the Singapore market. Taiwan seems to exogenous as the earlier discussions show that there were two way granger causality between Taiwan and other Tiger markets.
Conclusion and Implications
This study encompasses co-integration test in the VAR framework, granger causality to determine the direction of the relationship of the stock indices on a bivariate basis, followed by GIRF and VDC. Evidence from co-integration reiterates the fact that there is a long run relationship among the regional stock markets though such relationships appear to be weak in the short-run. Specifically, we may conclude that there appears to be some linkages between the Malaysian market and the Tiger markets. In particular, we found that the Hong Kong, South Korea and Taiwan markets influenced the Malaysian stock market. Conversely, the Malaysian market affected the Singaporean market. Also, our findings demonstrate that for all of the five stock markets sampled, the Hong Kong and Taiwanese stock markets demonstrated strong exogenous characteristics. Hence, fund managers and individual investors are advised to take Hong Kong and Taiwanese stock markets as the main reference point, and if there shall exist any abnormal or 'shock' effects in these markets, the other markets are likely to follow thereafter. Fund managers and individual investors henceforth may use this result to assist in their investment decision making process. 
Notes
